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An attempt was made to identify guidelines to help establish epilepsy monitoring units in developing countries. We 
assessed the time distribution of seizures during video-EEG monitoring and we also estimated the minimum time 
required for such a procedure and the impact of these variables upon the health insurance system. Mean time for 
recording five stereotyped clinical events was 72 hours, with a significant number of events recorded between 
midnight and 0600 hours (P < 0.05). This pilot study may help to establish local policies that will warrant an 
adequate work-up for our patients. 
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INTRODUCTION 
Epilepsy is a common disorder that affects 1% of 
the population worldwide’. For patients poorly 
controlled with antiepileptic drugs (AEDs), the 
usefulness of epilepsy monitoring units (EMU) is 
now widely acceptedzA. Video-EEG not only 
provides the treating physician with accurate 
information regarding the possibility to perform 
epilepsy surgery but also identifies those cases 
with other paroxysmal non-epileptic events which 
are unnecessarily exposed to AEDs~,~. 
So far, it has been difficult in developing 
countries to implement EMU. One reason relates 
to the health insurance and third-party payers’ 
system which limits the total monitoring time, 
allowing only diurnal time studies, even though 
several studies have documented a strong inter- 
action between seizures and sleep’-” and em- 
phasized the need to include prolonged periods of 
sleep in the evaluation of epileptic patients. 
Further, usually they only authorize monitoring 
for less than 24-hour periods and both reasons 
clearly contradict the above findings. 
The purpose of this study is two-fold: (1) to 
establish guidelines and define policies for the 
instrumentation of EMU in developing countries; 
and (2) to determine the time distribution of 
seizures during monitoring. 
METHODS 
We assessed the time distribution of clinical 
seizures in 14 consecutive epileptic patients 
admitted for video-EEG monitoring in our 
epilepsy unit. All these patients had localized 
related epilepsy and underwent video-EEG to 
define suitability for epilepsy surgery. Video- 
EEG was performed following our institutional 
protocol which includes gradual tapering of 
AEDs. Patients were monitored for an average of 
6 days (range: 3-8 days), with the procedure 
beginning in all cases at 1200 hours. Scalp and 
sphenoidal electrodes were applied according to 
the lo-20 international system. A seizure button 
manually activated by the patient was also 
available. Off-line analysis was performed with 
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characterization of semiological features and 
definition when possible of the anatomical source 
.for each event. 
Variables considered for analysis included: 
type of seizure, mean number of seizures, mean 
time for detection of the first seizure, mean time 
for detection of the fifth seizure, time distribution 
for each seizure, and condition of the patient 
(awake vs. asleep). A 24-hour period was 
artificially broken down in B-hour blocks as 
follows: 0000-0600, 0600-1200, 1200-1800 and 
1800-2400 hours. 
Statistical analysis was performed applying 
analysis of variance (ANOVA). Significance was 
defined as P < 0.05. 
RESULTS 
A total of 72 clinical seizures were analyzed: 
27(37.5%) were simple partial seizures, 
22(30.5%) complex partial seizures, and the 
remaining 23(32%) were secondarily generalized 
tonic-clonic seizures (see Table 1 for demo- 
graphic information). 
The mean number of seizures for the group was 
5.14 (sd 2.41, range 2-10). Mean time for 
recording of the first seizure was 25.7 hours, and 
71.1 hours for the fifth spell; in those patients with 
less than five events during monitoring, the last 
one recorded was considered for analysis. 
Considering the time distribution for the 
analyzed events, 37.5% were recorded between 
000 and 0600 hours (two-way ANOVA P < 0.03) 
and the rest were equally distributed between the 
other blocks (Fig. 1). Although most of the events 
occurred during night, only 20% were docu- 
mented with the patient asleep. 
DISCUSSION 
Our 4-day study documented the minimum 
time required for adequate video-EEG monitor- 
ing in our population in order to capture a mean 
of five seizures, a reasonable number of events in 
order to make surgical decisions. It also shows a 
clear predominance of seizures between 000 and 
0600 hours. This is in agreement with other 
studies that analysed not only the influence of 
sleep upon seizure appearance, but also the need 
of introducing a full sleep cycle on the monitor- 
ing, especially considering that in partial seizures 
the rate, amplitude and spread of interictal 
discharges reach a peak during NREM sleep7-“. 
In our study, only 20% of the seizures occured 
with the patient asleep and usually simul- 
taneously with awakening, suggesting the pres- 
ence of other circadian rhythms involved in this 
interaction, most likely related to excitatory and 
inhibitory neurotransmitters release as suggested 
by other authors’2*13. 
This predominance of seizures during the night 
has crucial implications to help establishing clear 
guidelines for epilepsy monitoring in developing 
countries. Further, it emphasizes the importance 
of constant monitoring during that period, some- 
thing not possible in our system because of 
Table 1: Demographic information 
Patient Age Sex Number of 
recorded 
seizures 
AED Ictal EEG 
1 10 F 4 ESM, OXCBZ, KBL LT/LF. 
2 29 F 8 CBZ, CZP BT 
3 26 M 8 OXCBZ, LTG, DZP LT 
4 11 F 5 VPA, OXCBZ, NMP LO 
5 51 M 10 CBZ, PB non-localized 
6 24 M 5 LTG, OXCBZ, KBL BT 
7 33 F 9 CZP, DPH LT 
8 26 M 3 OXCBZ, VGB, VPA non-localized 
9 39 F 4 CBZ, CZP LT 
10 22 M 2 GBP non-localized 
11 22 F 2 VGB, VPA, AZT LT 
12 22 F 5 VGB, CZP RT 
13 16 M 4 CZP, VGB, CBZ RF/RT 
14 25 M 3 CZP, CBZ, VGB LT 
ESM, Ethosuximide; OXCBZ, oxcarbazepine; KBL, clobazan; CBZ, carbamazepine; CZP, clonazepan; LTG, lamotrigine; DZP, 
diazepan; VPA, valproic acid; NMP, nimodipine; PB, phenobarbital; DPH, diphenylhydantoin; VGB, vigabatrin; AZT, 
acetazolamide; GBP, gabapentin; RT/LT, right and left temporal; BT, bitemporal; LO, Left occipital; RF/LF, right and left frontal. 
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Fig. 1: Time distribution of recorded events. 
insurance reasons. Although video-EEG 
monitoring is expensive, it is essential and 
accepted worldwide as the gold standard to define 
suitable for epilepsy surgery3*‘4. Lastly, it 
provides valuable information to avoid 
unnecessary exposure to AEDs in patients with 
non-epileptic events and also to establish a 
correct diagnosis regarding seizure type and 
epileptic syndrome. 
Currently, in our country very few surgeries are 
performed each year despite a great number of 
potential candidates (60 000 patients with refrac- 
tory epilepsy). HMOs are often reluctant to pay 
for expensive thorough work-ups. However, the 
total cost represented by the appropriate evalua- 
tion of epileptic patients with refractory seizures 
is not taken into account. Recently, Gumnit” 
analysed the different items that should be 
considered and concluded that the ‘investment’ in 
successful surgery, which often renders seizure- 
free patients, is paid back in 4-5 years. He also 
stressed the need to consider the impact that this 
outcome has on the patient’s quality of lifer6. 
We hope that this pilot study will help to foster 
comprehensive epileesy programs in developing 
countries, thus providing patients with the pos- 
sibility to have an appropriate evaluation. 
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